Single crystals of dicalcium octaoxidotritellurate(IV), Ca 2 Te 3 O 8 , were obtained from a CsCl/NaCl melt with CaO and TeO 2 as educts in the molar ratio of 1:2. Ca 2 Te 3 O 8 crystallizes isotypically with Pb 3 Te 2 O 8 and is comprised of two unique Ca, four Te and eight O sites. One calcium cation has eight and the other nine coordination partners. Both coordination polyhedra are considerably distorted. Two kinds of oxotellurate(IV) anions with the same formula [Te 3 O 8 ] 4À are present. One is an infinite zigzag chain anion consisting of pairs of [TeO 4 ] bisphenoids linked to a trigonal-pyramidal [TeO 3 ] group with a connectivity of [(TeO 1/1 O 2/2 )(TeO 2/1 O 2/2 ) 2 ] n , while the other is a finite anion made up of one central [TeO 4 ] bisphenoid linked to two [TeO 3 ] trigonal pyramids and has a connectivity of [(TeO 2/1 O 1/2 ) 2 (TeO 2/2 O 2/1 )]. In the crystal, the anions are organized in layers extending parallel to (100). Adjacent layers are held together by the calcium cations to define a three-dimensional framework structure.
Chemical context
A partial phase diagram for the pseudo-binary system CaOTeO 2 has been determined for the composition range 50-100 mol% TeO 2 to contain the 1:1 phase CaTeO 3 and the 1:2 phase CaTe 2 O 5 (Mishra et al., 1998) . Another phase not reported during the original study of Mishra et al. (1998) is the 4:5 phase Ca 4 Te 5 O 14 , for which full structural details were determined for the normal-pressure and high-pressure forms (Weil, 2004; Weil et al., 2016) . For compositions CaTeO 3 and CaTe 2 O 5 , polymorphism was reported on the basis of differential thermal analysis and temperature-dependent X-ray diffracion (Mishra et al., 1998; Tripathi et al., 2001) , however, without structural details of the corresponding phases. Whereas crystal structure determinations were subsequently performed for four polymorphic forms of CaTeO 3 (Stö ger et al., 2009; Poupon et al., 2015) , our present knowledge of the CaTe 2 O 5 structures is restricted to only one form (Weil & Stö ger, 2008; Barrier et al., 2009 ) that is not related to the mica-like CaTe 2 O 5 phase reported nearly 50 years ago (Redman et al., 1970) . In an attempt to grow single crystals of the latter from a salt melt at comparatively low temperatures, a heretofore unknown phase in the CaO-TeO 2 system was obtained, viz. the 2:3 phase Ca 2 Te 3 O 8 .
In this article, preparation conditions, crystal structure and the relation to the isotypic lead(II) analogue Pb 2 Te 3 O 8 (Champarnaud-Mesjard et al., 2001) are reported. (m2m), Te2 on 8f (m..), Te4 on 8g, O1 on 8f, O2 on 8e (2..) and O7 and O8 both on 8g; all other sites are on general positions 16h.
Structural commentary
The two Ca 2+ cations are surrounded by eight (Ca1) and nine (Ca2) O atoms, considering a cut-off value of 3.1 Å for relevant Ca-O distances (Table 1) . The bond valence sums (Brown, 2002) computed with the parameters of Brown & Altermatt (1985) (Gagné & Hawthorne, 2016) . Whereas the [Ca1O 8 ] polyhedron is difficult to derive from a simple geometric figure, [Ca2O 9 ] can be best described as a monocapped square antiprism (Fig. 1) .
All four Te atoms have an oxidation state of +IV and can be divided into two pairs with the most commonly observed three-coordination in the form of a trigonal pyramid (Te2 and Te4) and four-coordination in the form of a bisphenoid (Te1 and Te3). The Te-O bond lengths within the [TeO 3 ] trigonal pyramids are only slightly spread, ranging from 1.8522 (12) to 1.8994 (11) Å . The two [TeO 4 ] bisphenoids are characterised by two short bonds of < 2 Å and two longer bonds of > 2 Å , with the maximum at 2.3222 (12) Å for Te3. All Te-O bond lengths (Table 1 ) are in characteristic ranges for oxotellurates(IV) with three-and four-coordinate tellurium, as reviewed recently by Christy et al. (2016) .
Bond valence sums for the four Te atoms computed with the parameters of Brese and O'Keeffe (1991) are 4.14, 4.07, 3.99 and 3.81 v.u ., but are considerably lower when the revised parameters of Mills & Christy (2013) are used, i.e. 3.93, 3.80, 3.81 and 3.57 v.u (Elerman & Koçak, 1986 (Table 1) reveals nearly identical values for the individual oxotellurate(IV) units, but differences up to 0.6 Å for the metal-oxygen polyhedra. On one hand, this behaviour is ascribed to the different ionic radii for eight-coordinate Ca II and Pb II of 1.12 and 1.29 Å , respectively (Shannon, 1976) , and, on the other hand, to the stereochemical activity (Galy et al., 1975) of the 6s 2 free-electron lone pair located at Pb II that is responsible for the formation of off-centred lead-oxygen polyhedra with either holo-or hemidirected oxygen ligands (Shimoni-Livny et al., 1998) .
For a quantitative structural comparison of the isotypic M 2 Te 3 O 8 (M = Ca, Pb) structures, the program compstru (de la Flor et al., 2016) , available at the Bilbao Crystallographic Server (Aroyo et al., 2006) , was used. The degree of lattice distortion is 0.0205, the maximum distance between the atomic positions of paired atoms is 0.403 Å for pair O8, the arithmetic mean of all distances is 0.195 Å and the measure of similarity is 0.05.
Synthesis and crystallization
Crystals of Ca 2 Te 3 O 8 were obtained as one of the products from a flux synthesis using a CsCl/NaCl salt mixture (molar ratio 0.65/0.35). To 1.5 g of the salt mixture were added CaO (0.075 g; freshly prepared by heating CaCO 3 at 1473 K for 1 d) and TeO 2 (0.425 g) according to a molar ratio of 1:2. The reaction mixture was placed in a silica ampoule that was subsequently evacuated and sealed. The ampoule was placed vertically in a furnace and heated from room temperature within 3 h to 793 K, kept at that temperature for 90 h and cooled within 10 h to room temperature. The silica ampoule was broken and the solidified melt leached out with water for two h. The colourless product was filtered off, washed with water and was dried in a stream of air. The title compound was present in the form of a few crystals that were distinguishable from the other crystals due to their characteristic square form (maximum edge length 1.5 mm). Other phases identified by single-crystal X-ray diffraction measurements of selected crystals and by powder X-ray diffraction measurements of the bulk were CaTe 2 O 5 in the mica-like modification reported by Redman et al. (1970) Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXL2017 (Sheldrick, 2015) , ATOMS (Dowty, 2006) and publCIF (Westrip, 2010) . Starting coordinates taken from an isotypic compound.
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Computing details
Data collection: APEX3 (Bruker, 2016 ); cell refinement: SAINT (Bruker, 2016) ; data reduction: SAINT (Bruker, 2016 );
program(s) used to solve structure: coordinates from isotypic compound; program(s) used to refine structure:
SHELXL2017 (Sheldrick, 2015) ; molecular graphics: ATOMS (Dowty, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

